Preponderance of alpha 2- over beta 1-adrenergic receptor sites in human fat cells is not predictive of the lipolytic effect of physiological catecholamines.
Adrenergic control of human fat cell lipolysis is mediated by two kinds of receptor sites that are simultaneously stimulated by physiological amines. To establish a correlation between the binding characteristics of the receptor and biological functions, the ability of physiological amines to stimulate or inhibit isolated fat cell lipolysis in vitro was compared to the beta- and alpha 2-adrenoceptor properties of the same fat cell batch. The beta-selective antagonist (-)[3H]dihydroalprenolol ([3H]DHA) and the alpha 2-selective antagonists [3H]yohimbine ([3H]YOH) and [3H]rauwolscine ([3H]RAU) were used to identify and characterize the two receptor sites. Binding of each ligand was rapid, saturable, and specific. The results demonstrate 1) the weaker lipolytic effect of epinephrine compared with norepinephrine. This can be explained by the equipotency of the amines at the beta 1-sites and the higher affinity of epinephrine for alpha 2-adrenergic receptors. 2) The preponderance of alpha 2-adrenergic receptor sites labeled by [3H]YOH (Bmax, 586 +/- 95 fmol/mg protein; KD, 2.7 +/- 0.2 nM) or [3H]RAU (Bmax, 580 +/- 100 fmol/mg protein; KD, 3.7 +/- 0.1 nM). These two ligands can be successfully used to label alpha 2-adrenergic receptor sites. 3) The beta 1-adrenergic receptor population labeled by [3H]DHA(Bmax, 234 +/- 37 fmol/mg protein; KD, 1.8 +/- 0.4 nM), although a third as numerous as the alpha 2-adrenergic population, is responsible for the lipolytic effect of physiological amines and is weakly counteracted by simultaneous alpha 2-adrenergic receptor stimulation under our experimental conditions. It is concluded that, in human fat cells, the characterization of beta 1- and alpha 2-adrenergic receptors by saturation studies or kinetic analysis to determine affinity (KD) and maximal number of binding sites (Bmax) is not sufficient for an accurate characterization of the functional adrenergic receptors involved in the observed biological effect.